The flow field inside a 110 N gaseous hydrogen/oxygen thruster
Introduction
The performance of small chemical thrusters, (less than 200 N thrust), generally deteriorates with decreasing thruster size and thrust level. The reasons for this trend are directly related to the small physical size of the thrusters, which result in combustion and flow behavior different from large rocket engines.
In order to optimize small rocket performance and life, all the combustion processes have to be completed before the high temperature product mixture is expelled through the nozzle. For this to occur, critical processes, such as propellant mixing (critical for gaseous injection), evaporation (critical for liquid injection), and reactions must be completed. Combustion needs to occur far enough from the injector to prevent overheating or melting of the injector face. A compromise between these two criteria often leads to injector designs which exhibit incomplete combustion.
Because of the large surface-to-volume ratio of small combustion chambers, a significant fraction of the heat of combustion is transferred to the walls.
In Figure  2 shows a photograph of the square chamber sleeve insert and the two-dimensional chamber.
All of the thruster testing was conducted in a The temporal decay of the laser pulse energy was measured at the laser exit and then accounted for.
The laser pulse was coupled by means of a microscope objective into a 800-p.m optical fiber with metal jacket.
The fiber guided the laser pulses through the blast wall that separated the clean room from the test facility and through the bulkhead of the high altitude simulation chamber.
In the chamber, the pulses were collimated and then refocused. Fig. 9 . In the figure, the flow moves from the left to the tight. The left side of the image corresponds to the sleeve exit. 
